Supplementary Discussion

Potential matrix effects
The most negative d 34 S values (< -4 ‰) measured in our sulphide inclusions are all from multiphase (group 2) inclusions with mss-iss-oxide intergrowths ( Supplementary Figs. 3b, 4 ) or Sdepleted droplets (group 3) displaying quench textures and producing low total major element contents on electron microprobe analyses ( Supplementary  Fig.  3c -e). Furthermore, the cubanite-bearing sulphides that we analysed (group 2) show isotopic overlap with the homogeneous mss sulphides (group 1), and did not yield the most negative d 34 S values in our dataset. The group 3 quenched sulphides (n = 4) produced totals of ~95 % on EPMA analyses with lower S content, but are otherwise similar to pyrrhotite in composition (see Supplementary Data 2 and overlap with group 1 in Fig.  4a of main text), and reach the lowest d 34 S value (-9.6 ± 0.4 ‰). If matrix effects for cubanite were significant, one might expect the group 2 and group 3 sulphides, which have important compositional differences, to also have different isotopic fractionation factors. On the contrary, they show similarly large d 34 S ranges (see Figs. 3-5 of main text). In contrast to the group 1 homogeneous mss sulphides, several of the group 2 and 3 sulphides are in direct contact with matrix glass (representative of bulk melt at quench) (e.g. Supplementary Fig. 3d ,f), consistent with their re-equilibration with later, more d 34 S-negative, degassed melt.
Potential matrix effects due to sulphur speciation differences in melt inclusions and matrix glasses are also likely to be negligible. As noted by Fiege et al. (ref. 4) the energy of sputtered secondary ions largely exceeds that of bond energies in the silicate glass, hence no detectable instrumental fractionation should occur between S 2-- and S 6+ -bearing glasses.
Models considered for sulphur isotope fractionation
Isotopic fractionation models depend on the fractionation factors between sulphur species, which can be determined experimentally. Most models (e.g. refs. 5,6) have used the a(H 2 S gas -S Figure 2a and Supplementary Data 3. The equations describing this isotopic fractionation are given by Marini et al. (refs 5,11) . It should be noted that water fugacity (fH 2 O), rather than pressure, is used in these equations, but both parameters can be used interchangeably: while fH 2 O differs significantly from P at pressures >100 MPa, they converge for P <60 MPa ( Supplementary  Fig.  6 ), where the pressure effect is most pronounced. We ran our model with both, and there is no noticeable effect. The fractionation trends shown in Figure 2a are calculated with fH 2 O values estimated from D-Compress run 1 (Supplementary  Fig.  6 ). . One of these (e) has an interstitial Cu-rich phase, not probed but assumed to be iss as for group 2 sulphides. It also has a slightly higher Ni and Cu contents (Supp. Table 2 , Supp. Fig. 7 ). Note the Ti zoning of spinel in (c), which would be expected if the melt was becoming more reducing in the last stages of crystallization, enriching the boundary in Ti. . Note the two parallel trends exhibited by the group 1 sulphides (yellow circles) and that of groups 2 and 3 (orange and dark red circles, respectively) at slightly higher metal content, which may be explained by the lower overall S content of these sulphides (cf. Fig.  5a of main text and Supp. 
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